Oltean, B.M. et al. (2013) Whole antigenic lysates of Ixodes ricinus, but not
Der-p2 allergen-like protein, are potent inducers of basophil activation in previously tick-exposed human hosts. 
Clinical presentation
Theileria orientalis is an apicomplexan parasite that requires both a bovine and a tick host in order to complete its lifecycle ( Figure 1 ).
Under the Microscope
In Australia, bovine theileriosis is sometimes referred to as bovine anaemia caused by Theileria orientalis group (BATOG) to distinguish it from the more severe, exotic bovine theilerial diseases East Coast fever and tropical theileriosis (caused by Theileria parva and Theileria annulata respectively). Both T. parva and T. annulata are known as transforming theilerias in that they have their major proliferative stage within bovine leukocytes, inducing a lethal cancer-like state. While T. orientalis causes less severe disease than the transforming theilerias, this organism is nonetheless capable of causing up to 5% mortality in affected cattle herds.
The major pathogenic effects of Theileria orientalis are elicited through the destruction of infected erythrocytes and subsequent anaemia. Therefore, the red blood cell phase (piroplasm), rather than the leukocyte phase (schizont) drives pathogenesis in this
species. An enlarged spleen is frequently observed upon postmortem, along with a large ochre-coloured liver and generalised . We Figure 1 . The theilerial intraerythrocytic (piroplasm) phase in the mammalian host is ingested by the tick as it feeds, with gametogenesis occurring in the tick midgut. Theileria gametocytes combine to form zygotes in a brief diploid stage within the tick gut lumen. Zygotes which have entered the gut epithelium undergo meiotic division to form motile kinetes which then migrate to the tick salivary gland acini where they differentiate into sporozoites. Sporozoites are the infective stage for the mammalian host and inoculation is achieved as the tick feeds. Sporozoites quickly invade the mammalian host's lymphocytes and develop into multinucleated schizonts. In some species of Theileria, known as the transforming theilerias, schizonts induce uncontrolled proliferation of the infected lymphocytes resulting in a lethal cancer-like state. In all Theileria species, whether transforming or non-transforming, schizonts go on to produce merozoites that invade erythrocytes to form the piroplasm phase, thus completing the lifecycle. . While calves can sometimes be infected transplacentally, this does not appear to be a major route of transmission.
Infection dynamics in calves are consistent with tick transmission and animals routinely become highly parasitaemic between 4-9 weeks of age 7 . Given the intracellular nature of the parasite, immunity is likely to be cell-mediated although the potential mechanisms behind this are yet to be explored. 
Control
There are currently no effective chemotherapeutics or vaccines for the control of bovine theileriosis in Australia. Treatment of 
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Under the Microscope initially promising results, no further vaccine development has been undertaken with this or with other antigens.
Lessons from genome sequencing
Recent draft genomes of Ikeda, Chitose and Buffeli genotypes of T. orientalis may assist in providing insights into the differential pathogenesis of these subtypes 13 . Surprisingly, these genomes revealed potential species level diversity within T. orientalis with average nucleotide identities almost as low as observed between T. annulata and T. parva (Figure 3 ). Phylogenetic analysis of 654
protein-coding genes also showed that T. orientalis Ikeda forms its own lineage relative to T. orientalis Buffeli and Chitose, while the Japanese and Australian strains of T. orientalis Ikeda are remarkably 
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